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Ambient air limit, which is the maximum 24-hour or annual average
concentration allowed under New Hampshire’s air toxics program, Chapter
Env-A 1400 of the New Hampshire Code of Administrative Rules.

American Conference of Governmental Industrial Hygienists
Aduit Lead Model

The predicted concentration in the atmosphere attributable to a particular facility
Or process.

Centers for Disease Control
Centimeter
Cumulative soil concentration

Dry deposition is the depositing of particles on the ground during dry conditions
as a result of gravitational settling. Wet deposition is the depositing of particles
on the ground as a result of being scavenged by precipitation.

United State Environmental Protection Agency

Geometric mean and geometric standard deviation are the parameters that define
the distribution of values in a log-normal distribution. Blood lead levels have
been observed to follow a log-normal distribution, which is similar to the bell-
shaped curve that defines the more familiar normal distribution, except that the
log-normal distribution forms a bell shaped curve when the logarithms of the
values are plotted. The log-normal distribution can be described with two
parameters, the geometric mean and the geometric standard deviation, which are
analogous to the arithmetic mean and standard deviation used to described the
normal distribution.

The geometric mean describes the central tendency of the distribution, and it is
equivalent to the median, meaning that half the values in the distribution are
above the geometric mean and half the values are below the geometric mean.
The geometric standard deviation describes the spread of the distribution.

With the geometric mean and the standard deviation of a log-normally
distributed set of data, the probability of being above or below a certain value
can be calculated. For example, 50 percent of all values in a log-normal
distribution will be less than the geometric mean and 95 percent of all values
(95™ percentile) will less than the geometric mean times the standard deviation
raised to the 1.645 power (95" percentile = GM x GSD"%%),

Human Health Risk Assessment Protocol
Integrated Exposure Uptake Biokinetic
Soil loss constant

Soil loss constant due to leaching

Soil loss constant due to runoff

Milligrams per kilogram. Equivalent to parts per million (ppm) on a weight
basis. '

National Health and Nutrition Evaluation Survey

New Hampshire Air Resources Division
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ABBREVIATIONS AND TERMS USED IN REPORT

New Hampshire Department of Environmental Services
New Hampshire Division of Public Health Services
Occupational Safety and Health Administration

Bleod Lead

Time period of combustions

In this document, unitized refers to ambient concentration impacts and
deposition rates predicted using an emission rate of one gram per second
(1 g/s). The unitized value is multiplied by the emission rate in grams
per second to calculate the predicted ambient impact or deposition rate.

Soil mixing zone depth
Micrograms per cubic meter

Micrograms per deciliter. In this report, this is the unit used for the lead
concentration in the blood.
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1.0 SUMMARY

GZA GeoEnvironmental, Inc. (GZA) was retained to evaluate the health risks associated with the
emissions of lead from the Bio Energy, LL.C (Bio Energy) facility in West Hopkinton,
New Hampshire. This risk assessment was conducted in accordance with U.S. Environmental
Protection Agency (EPA) guidance (1994, 1998, 2002a, 2003a). The results of the risk
assessment indicate:

. The concentrations of lead potentially emitted from the Bio Energy* facility do not pose a
human health risk based on predicted blood lead (PbB) concentrations from assumed
expostre to emitted lead.

. Predicted PbB concentrations for people near the Bio Energy facility are significantly
below the Centers for Disease Control (CDC) threshold of concern of 10 micrograms per
deciliter (ug/dl) PbB and the EPA-recommended target levels for PbB.

. With the Bio Energy facility operating at ils maximum allowable emission rate, there is a
99.99-percent probability that a child living at the predicted location of maximum lead
deposition would have a PbB level less than 10 pg/di.

1.1 METHODOLOGY

In accordance with EPA guidance, this risk assessment makes a number of conservative
assumptions that together overstate actual risks that are likely to occur. The risk asscssment
evaluated operation of the facility with predicted deposition of lead for individuals exposed in the
areas of highest impact. Emissions from the Bio Energy facility were predicted with the facility
operating at its maximum allowable lead emission rate. Health risks were evaluated for people at
those locations where the impacts of the Bio Energy facility were predicted to be highest. This
included off-site risks in the industrial area surrounding the Bio Energy plant, where wet
deposition is the predominant impact, and those agricultural/residential areas where the highest
wet deposition, dry deposition, and ambient concentration impacts were predicted to occur. The
results of the analysis, in the form of PbB levels, take into account not only predicted emissions
from the Bio Energy facility, but also exposure to other sources of lead in the environment,
including lead in soil and food not affected by emissions from the facility.

In the industrial area surrounding the Bio Energy facility, there are no residences, and health risks
were evaluated for adult workers using EPA’s Adult Lead Model (ALM). For the
agricultural/residential areas, health risks were evaluated using EPA’s Integrated Exposure
Uptake Biokinetic (IEUBK) model for a resident child with a default diet, a resident child with a
diet that includes locally grown produce, and a subsistence farm child.

! Emissions from the Bio Energy facility were modeled using EPA’s ISC3 model. Total deposition, wet
deposition, dry deposition, and ambient concentrations were predicted with this model. The methodology and results
of the modeling are described in Air Quality Dispersion Modeling — Ambient Air and Deposition Impacts prepared
GZA GeoEnvironmental, Inc. (2004).

04.0023586.00 Page | ‘ 02/24/04
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1.2 RESULTS OF HEALTH RISK ASSESSMENT

In the industrial area, the geometric mean adult PbB level predicted by the ALM for the
background case ranges up to 1.8 pg/dl and the predicted 95™ percentile PbB Ievel ranges up to
7.0 pg/dl. The fetal PbB level among adult workers ranges up to 6.3 pg/dl for the background
case. The corresponding ranges for adults in the industrial area with the Bio Energy facility
operating operating are a geometric mean of up to 1.8 pg/dl and the predicted 95% percentile adult
PbB level of up to 7.1 pg/dl. The corresponding PbB level among adult worker fetuses ranges up
to 6.4 pg/dl, indicating a very small incremental change in PbB levels in the industrial area as a
result of the facility. All of these estimates are below the CDC level of concern for children of
10 pg/dl and EPA’s recommended target level for PbB.?

For the agricultural/residential exposure scenario, the highest impacts from the Bio Energy
facility were predicted for a resident child (default and local diet). The predicted PbB levels
without exposure to the Bio Energy facility are a geometric mean.PbB of up to 1.8 pg/dl and a
95" percentile of up to 4.1 pg/dl. With the Bio Energy facility operating, based on the location
with the highest dry deposition rate, and assuming that the highest ambient impacts occurred at
the same location, the geometric mean PbB levels for resident children range up to 2.0 pg/dl
depending on the child’s age (corresponds to children aged I to 2 years). The 95" percentile PbB

levels range up to 4.6 pg/dl with the higher end of the range corresponding to younger children (1
to 2 years).

The maximum predicted PbB levels are summarized in the table below:

CDC Level of
Scenario Background Case | With Bio Energy Increment Concern for Children
(ug/dl) Operating (pg/dl) (pgrdl) and Pregnant Women
(ug/dh)
Adult in Industrial Area
Adult Geometric Mean 16-18 1.6-1.8 0.0 10
Adult 95" Percentile 53-7.0 55-7.1 0.1-0.2 10
Fetal 95% Percentile 48-6.3 49-6.4 0.1 10
Resident Child at Location of Maximum Dry Deposition
Geometric Mean 1.1-1.8 12-2.0 ¢.1-03 10
95" Percentile 25-4.1 2.8-46 02-0.7 10

Note: Based on Bio Energy operating for a period of 20 years.

In the indusirial area, the ambient concentration impact and dry deposition from Bio Energy are
essentially zero. For this health risk assessment, GZA used the New Hampshire Department of
Environmental Services (NHDES)-identified background concentration for lead in
New Hampshire soils of 51 mg/kg’? (NHDES, 2001) plus the emissions-related deposition
concentrations to evaluate lead exposures in the industrial area. Wet deposition from the
Bio Energy facility operating at its permit limit resulted in an estimated soil lead concentration

? The EPA target is for an individual child to have no more than a 5-percent probability of having a PbB level
exceeding the CDC's concern threshold of 10 pg/dl (USEPA, 1994). The probability for an individual child having a
PbB level greater than 10 pg/dl in the residential/agricultural arca is much less than 5 percent (ranges from 0.002 to
0.007 percent depending on diet and location). EPA also states that the 95" percentile PbB level should be less than
10 pp/d] among a population of hypothetical individuals subject to the lead exposure in question (USEPA, 1994). For
populations in the residential/agricultural area, the 95" percentile PbB levels were much less than 10 pg/dl.

3 NHDES-identified soil lead background concentration is a 95 percentile value (NHDES, 2001).

04.0023586.00 Page 2 02/24/04




attributable to the facility of 26.3 milligrams per kilogram (mg/kg), which is less than background
concentration for lead. The resulting soil lead concentration of 77 mg/kg is within the range of
background concentrations for lead in New Hampshire soil of 2 - 570 mg/kg (NHDPHS, 1991),
and is less than the EPA action level of 800 mg/kg for industrial land use, and is less than the
EPA action level of 400 mg/kg for residential land use.

In the residential/agricultural area, which includes everywhere outside the industrial area
surrounding the Bio Energy facility, the worst-case annual ambient impacts from Bio Energy was
0.04 micrograms per cubic meter {(ug/m’), compared to the NHDES annual Ambient Air Limit
(AAL) of 0.12 pg/m’. The soil lead concentrations of 64.1 (wet) and 66.1 mg/kg (dry) used in
the risk assessment to evaluate lead exposures in the residential/agricultural area account for both
background soil lead concentrations (51 mg/kg) and emissions-related deposition concentrations.
Highest calculated soil lead concentrations attributable to wet and dry deposition from the Bio
Energy facility operating at its maximum allowable emission rate were 13.1 mg/kg (location of
maximum wet deposition) and 15.1 mg/kg (location of maximum dry deposition). The soil lead
concentration of 64 and 66 mg/kg are within the range of background concentrations for lead in
New Hampshire soil of 2 - 570 mg/kg (NHDPHS, 1991), and is less than the EPA action level of
400 mg/kg for residential land use.

These conclusions are based on the findings of the risk assessment described in Section 2.0.

2.0 EVALUATING HEALTH RISKS ASSOCIATED WITH LEAD

Risk assessment is “the characterization of the potential adverse health effects of human exposure
to environmental hazards” (National Research Council, Risk Assessment in the Federal
Government: Managing the Process. Washington, DC: National Academy Press, 1983). To
evaluate potential health risks associated with proposed lead emissions from the facility, GZA
identified health-based standards and guidelines for lead and estimated exposure to populations
near the facility. The exposure estimates were used to (1) estimate soil concentrations of lead,
and (2) predict PbB levels in these populations. The estimated soil concentrations of lead were
compared to EPA action levels and screening levels for the protection of human health for
residential and industrial/commercial land uses. Predicted PbB levels were compared to bealth-
protective criteria established by the federal government, as described in the next section.

2.1 HEATL TH-BASED STANDARDS AND GUIDELINES FOR LEAD

Target PbB levels have been set by the Occupational Safety and Health Administration (OSHA)
for adult workers. OSHA states that the PbB level of workers intending to have children should
remain below 30 pg/dl (OSHA, 1991) to protect against adverse reproductive effects.

The American Conference of Governmental Industrial Hygienists (ACGIH) has also identified
30 pg/dl PbB level as a Biological Exposure Index (ACGIH, 2001). OSHA’s permissible PbB
level in lead-exposed workers is 40 pg/dl; below this level, OSHA states that no further medical
monitoring or workplace intervention is required.

The CDC has set a 10 pg/dl PbB level as the threshold level of concern for young children and
recommends primary prevention activities at increasing PbB levels (CDC, 1991). For children
with PbB levels between 10 and 14 pg/dl, more frequent screening is recommended but no
environmental or medical intervention is recommended. Community intervention

04.0023586.00 Page 3 02/24/04
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(e.g., educational programs) is recommended if a significant percentage of children are in the
10 to 14 pg/dl PbB range. The CDC recommends nutritional and educational intervention when
children’s PbB levels are in the range of 15 to 19 pg/dl. Medical evaluation and environmental
remediation should be done for all children with PbB levels equal to or greater than 20 pg/dl
(CDC, 1991).

The EPA target is for an individual child to have no more than a 5-percent probability of having a
PbB level exceeding the CDC’s concern threshold of 10 pg/dl (USEPA, 1994). That is, the 95®
percentile PbB level should be less than 10 pg/dl among a population of hypothetical individuals
subject to the lead exposure in question,

Although the CDC concern threshold was developed for children, predicted PbB levels for adults
can be compared to this criterion as a health-protective measure. If the predicted PbB levels are
considered acceptable for children, then they would also be acceptable for adults. EPA
recommends 10 pg/dl as a target PbB level for women of chlldbearmg age to insure that fetal PbB
does not exceed 10 pg/d! (EPA, 2003a).

EPA has established a risk-based screening level for lead in soil at residential sites of 400 mg/kg.
This soil concentration is designed to be protective of children ingesting lead (EPA, 1994) and
was calculated using the IEUBK Model. The criterion is based on conservative default
assumptions, such as 30-percent lead bioavailability. (Lead in soil bioavailability is often less
than 30 percent). EPA states that the action level for lead in soil would not result in PbB levels
for children greater than 10 pg/dl. The IEUBK Model is specific to children and cannot be used
to predict PbB levels in adults. Other models have been developed for this purpose, as described
in Section 2.3.1.

EPA has also established an updated risk-based screening level for lead in soil at
commercial/industrial (i.e., non-residential) sites of 800 mg/kg. The updated screening level is
based on a recent analysis of the combined Phases I and 2 of the National Health and Nutrition
Evaluation Survey (NHANES III) and is protective for all subpopulations (EPA, 2003b).

2.2 EXPOSURE ASSESSMENT

The exposure assessment component of the risk assessment results in estimates of concentrations
of lead in soil and air at locations where people are assumed to have contact with lead based on
predicted emissions from the facility. Receptor groups were identified based on EPA guidance
requiring evaluation of the most sensitive groups in populations near the facility (EPA, 1998).
Concentrations of lead in exposure media were estimated for these receptor groups using the
results of modeling performed by GZA using EPA’s ISC3 model (presented in separate report:
Bio Energy LLC Air Quality Dispersion Modeling Ambient Air and Deposition Impacts). The
ISC model is the model specifically identified in EPA’s Human Health Risk Assessment Protocol
Jor Hazardous Waste Combustion Facilities (HHRAP) as the model typically used for this
purpose (EPA, 1998). Equations from the HHRAP were used to convert the deposition rates
predicted by the modeling into media concentrations of lead.

2.2.1 Receptor Groups

Four sensitive receptor groups were evaluated in this risk assessment:

04.0023586.00 Page 4 02/24/04



GI\

Adult workers;
Child resident consuming a typical U.S. diet (IEUBK default diet);

Child resident consuming some locally grown produce; and

= LN~

Children of subsistence farmers.

The risk assessment was based on the worst-case exposure for each of these groups. These
scenarios correspond to the locations where the maximum off-site wet and dry deposition rates
and maximum ambient impacts from the Bio Energy facility were predicted to occur.

The Bio Energy facility is located in an industrial area, and there is no residential/agricultural
land use within approximately 450 feet (137 meters) of the Bio Energy stack. The likely receptor
group in the industrial area is adult workers.

Outside of the industrial area, land use was presumed to be residential or agricultural. The
receptor group in these areas is child residents. Table 1 illustrates the nine possible diet and
deposition combinations that were considered for child residents. Although there are other land
uses within the deposition area of the facility, the resident and subsistence farmer receptor groups
were identified as the most sensitive subgroups based on the assumed higher level of exposure
given these land uses. These receptor groups are represented by children, who are more
susceptible to the developmental effects of lead. The age range of the children assumed to
contact lead is 6 months to 7 years; this coincides with the age range specified in EPA’s IEUBK
model.

2.2.2 Modeling Results

Details on the ambient and deposition modeling performed by GZA are provided in a
separate modeling report (GZA, 2004). In order to evaluate the maximum impacts from the
Bio Energy facility, the impacts at the locations corresponding to the maximum annual wet
deposition, dry deposition, and ambient impact from the Bio Energy facility predicted by
modeling using five years of hour-by-hour meteorological data were identified for each of the two
land use areas evaluated (industrial zone and residential/agricultural). In the industrial zone, the
maxitnum predicted ambient impacts and dry deposition are zero, so only the location of the
maximum predicted wet deposition rate was evaluated.

In the residential/agricultural area, (i.e., everywhere outside the industrial zone in the immediate
vicinity of the Bio Energy facility), the maximum wet deposition rate is predicted to occur
164 meters from the facility. The ambient impact and dry deposition rate at this location are zero.

The maximum dry deposition rate is predicted is approximately 1,860 meters southeast of the
Bio Energy facility. The ambient impact at this location is nearly the same as the maximum
ambient impact predicted at any location. In order to simplify the evaluation, it was
conservatively assumed that maximum predicted ambient impact occurred at the same location as
the maximum predicted dry deposition rate. As a result, the residential and subsistence farmer
receptor groups were evaluated under three exposure conditions: (1) background conditions
without emissions from Bio Energy, (2) the location with the maximum predicted wet deposition
impact from Bio Energy, and (3) the location with maximum predicted dry deposition and
ambient impact from Bio Energy.

Modeling results used to estimate lead concentrations in soil and air are presented in Table 2.
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2.2.3 Estimating Media Concentrations

The parameters in the equations used to estimate media concentrations are described in
detail in Chapter 5 and Appendix B of EPA’s Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities (HHRAP) (EPA, 1998). GZA relied on
EPA-recommended values for most parameters and therefore will not repeat this information in
this report. Citations to the HHRAP are presented in the text, and supporting calculations are
provided in Appendix A. For those parameters that depend on site-specific information, such
information was used where available, as described below.

The cumulative soil concentration, Cs, was calculated as the highest 1-year annual average soil
concentration that would occur at the end of the operating lifetime of the emission source. The
time period of combustion (tD in the equation) for this facility is a maximum of 20 years. The
equation to calculate Cs (HHRAP, Equation 5-1D) includes soil mixing zone depth (Zs) for
which GZA used a depth of 1 centimeter (cm), except for the calculation of lead uptake in locally
grown produce and for the evaluation of the soil exposure pathway for the subsistence farmer
receptor group, where a tilled soil depth of 20 cm was used (HHRAP, Appendix B, Table B-1-1).

Runoff and leaching are two of the relevant processes that affect the soil loss constant (ks). To
calculate ksr (loss constant due to runoff) and ksl (loss constant due to leaching), GZA relied
primarily on default values provided in Appendix A-3-128 of the HHRAP. Site-specific
parameters used to calculate ksr and ksl and other media concentrations (e.g., produce) are listed
in Table 3.

The total soil lead concentration that receptor groups were assumed to contact (Table 4) was
calculated as the sum of the cumulative soil concentration from deposition (Cs) and the
pre-existing background concentration of lead in the soil. For example, the Cs for residential land
use, based on the maximum deposition rate, is 15.1 mg/kg; this is added to the background
concentration of 51 mg/kg for New Hampshire soils to yield a total soil lead concentration for
residents of 66.1 mg/kg at this location. The background lead soil concentration of 51 mg/kg is
from the NHDES Confaminated Sites Risk Characterization and Management Policy (NHDES,
2001) and is considered by NHDES to be representative of rural and suburban locations in
New Hampshire. The NHDES-identified background value is a 95™ percentile concentration and,
therefore, is likely a conservative background.

2.3 PREDICTING BLOOD LEAD LEVELS

Evaluating risks of lead in soil involves prediction of PbB levels and comparison of the predicted
levels with health-based criteria. Separate models, specific to adult workers and children, were
used to predict PbB levels for populations near the facility.

2.3.1 Predicting Blood Lead Levels for Adult Workers

To evaluate risks from chronic exposures to lead, a model that relates lead concentrations
in environmental media to adult PbB concentrations is required. For this analysis, GZA relied on
the ALM recommended for use by the EPA Technical Review Workgroup for Lead (EPA,
2003a).

The ALM includes equations that relate PbB levels to baseline exposure to non-site related

environmental sources of lead (diet, soil, dust, water, and air). The model can provide typical
(geometric mean or median) and high-end (95" percentile) values of the distribution of PbB
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levels. The total median PbB level for an adult is calculated by adding the background lead
exposure (from all environmental exposures) to site-specific lead exposure. A 95" percentile PbB

level ilsﬁg:salculated by multiplying the total median PbB level and the geometric standard deviation
(GSD™™).

In documentation for the model (EPA, 2001), EPA states that, “The model equations were
developed to calculate cleanup goals such that there would be no more than a 5% probability
that fetuses exposed to lead would exceed a blood lead (PbB) of 10 ug/dl. This same approach
aiso appears to be protective for lead’s effect on blood pressure in adult males.”

For the facility-specific application of the ALM, PbB levels were predicted for adult workers in
the industrial zone in the immediate vicinity of the facility using the maximum predicted wet
deposition rate (ambient impact and dry deposition were predicted to be zero).

The exposure parameters used in the ALM for adult workers in the industrial zone are presented
in Table 5. A facility-specific soil concentration of lead (77 “mg/kg) was used based on
calculations described in Section 2.2.3 and included in Appendix A. EPA default values were
used for all other parameters in the model. The baseline PbB (PbB, =1.5 pg/dl) and geometric
standard deviation (GSD = 2.1) for PbB were selected based on combined data from Phases I and
2 of NHANES III (EPA, 2002b).

2.3.2 Predicting Blood Lead Levels for Children

A concise description of the IEUBK Model for lead in children is presented in White
et al., 1998:

The model “was developed to provide plausible blood lead distributions corresponding to

particular combinations of multimedia lead exposure. The model is based on a set of equations

that convert lead exposure (expressed as micrograms per day) to blood lead concentration

(expressed as micrograms per deciliter) by quantitatively mimicking the physiologic processes

that determine blood lead concentration. The exposures from air, food, water, soil, and dust are

modeled independently by several routes. Amounts of lead absorbed are modeled independently

Jor air, food, water, and soil/dust, and then combined as a single input to the blood plasma

reservoir of the body. Lead in the blood plasma reservoir, which includes extracellular fluids, is

mathematically allocated to all tissues of the body using age-specific biokinetic parameters. The

model calculation provides the estimate for blood lead concentration for that age. This value is

treated as the geomelric mean of possible values for a single child, or the geometric mean of
expected values for a population of children exposed to the same lead concentrations. The

distribution of blood lead concentrations abowt this geometric mean is estimated using a

geometric standard deviation, typically 1.6, derived from the analysis of well-conducted
community blood studies.”

Consistent with EPA guidance (EPA, 2002a), GZA relied on EPA default values for intake rates,
bioavailability and PbB distribution parameters in the site-specific application of the model. For
example, GZA used model default values for lead concentrations in water (4 micrograms per
liter) and air (0.1 pg/m’ for background concentration from sources other than Bio Energy).
Non-default parameters were used in the model based on site-specific data for lead concentrations
in soil (Table 4) and for Bio Energy’s contribution to air (Table 2). The maximum 0.14 pg/m’
air concentration at the dry deposition location is the sum of the maximum modeled impact of
Bio Energy (0.04 pg/m®, which is the unitized impact times the emission rate) and the IEUBK
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default background concentration (0.1 pg/m’)®. At the other locations evaluated, Bio Energy’s
ambient air impact was zero, so the ambient concentration consisted solely of the background
contribution.

Given that diet is the second largest contributor to total lead exposure evaluated in the IEUBK
model (Figure 1), three different possibilities for children’s diets were considered in predicting
PbB levels: (1) the IEUBK default diet; (2) a local resident’s diet; and (3) a local subsistence
farmer’s diet. The default IEUBK diet assumes that children in the area of the plant consume a
diet that has a similar lead concentration to the typical United States diet. Lead intake rates for
the typical United States diet were updated by EPA using food residue data from the U.S. Food
and Drug Administration Total Diet Study (TDS; FDA, 2001) and food consumption data from
NHANES I1II (CDC, 1997) as shown in Table 6.

The updated dietary intake rates in the third column of Table 6 were used as the [IEUBK default
diet intake rates. The second possibility for a child’s diet was a local resident diet. In this case, a
child’s diet is similar to the typical United States diet except for theé assumption that 25 percent of
the fruits and vegetables that the child eats are locally grown. This percentage of locally grown
produce is recommended in the HHRAP (EPA, 1998) to estimate the diet of a local resident. This
scenario does not mean the 25 percent of the child’s entire diet is locally grown because
NHANES considers fifteen different food types in calculating the typical United States dietary
lead intakes. In the local resident scenario, only two of these fifteen food types (fruit and
vegetables) arc adjusted to represent the inclusion of 25-percent locally grown food. The third
diet possibility is the child of a subsistence farmer. Again, some of the food types that are
included in the overall diet remain the same as in the default diet; however, in the subsistence
farmer scenario, the child is assumed to eat 100-percent locally grown fruit, vegetables, and meat
with other food groups coming from non-local sources. The nine diet and deposition cases
considered for children living within the deposition area are defined in Table 1.

2.4 COMPARISON OF PREDICTED PBB LEVELS TO HEALTH-BASED STANDARDS
AND GUIDELINES

The PbB levels predicted by the ALM for adult workers in the industrial area immediately
adjacent to the Bio Energy facility are presented and compared to CDC and OSHA health-based
criteria in Table 5. The predicted geometric mean PbB levels for adult workers range from 1.6 to
1.8 pg/dl and the predicted 95" percentile PbB levels for adult workers range from 5.5 to
7.1 pg/dl.  The predicted 95 percentile PbB levels of fetuses of adult workers range from
4.9 pg/dl to 6.4 pg/dl, a predicted increase over the background case 95™ percentile of 0.1 pg/dl.
The predicted geometric mean and 95 percentile PbB levels for adult workers and adult worker
fetuses in the area of the facility are below the OSHA target levels of 30 to 40 pg/dl for adult
workers and CDC threshold level of concern of 10 pg/dl for pregnant women and fetuscs.
Estimated geometric mean PbB concentrations in adult workers (i.e., women of childbearing age)
in the absence of exposures to the Bio Energy facility emissions are estimated to be 1.6 to
1.8 pg/dl, which is consistent with the range of the estimated geometric mean PbB levels
observed in the NHANES III study of 1.4 to 2.0 pg/dl (EPA, 2002b).

4 Maximum State-wide quarterly average lead concentrations as measured by the New Hampshire Air
Resources Division (NHARD) in 1993 and 1994 and reported in USEPA’s AIRDATA database ranged from 0.01 to
0.02 pg/m®, which is well below the default background concentration. Due to the low observed lead concentrations,
lead monitoring was discontinued by NHARD in 1994.
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The predicted geometric mean PbB levels for resident children in the absence of emissions from
the Bio Energy facility range from 1.1 to 1.8 pg/dl and the 95" percentile ranges from 2.5 fo
4.1 pg/dl (see Table 7). With the Bio Energy facility, the predicted geometric mean PbB levels
for resident children range from 1.2 to 2.0 pg/dl and the 95 percentile PbB level range was 2.8 to
4.6 pg/dl for both the default IEUBK diet and the local resident diet scenarios at the worst-case
location. The geometric mean and 95" percentile predicted PbB levels in children for all age
groups at the locations with highest impacts from the Bio Energy facility are below the
CDC threshold level of concern, 10 pg/dl.

Estimated lead concentrations for subsistence farmer children (same as resident children exposure
scenarios except for lower dietary lead based on consumption of 100-percent locally-grown
produce and meat) are also below the CDC threshold level of concern at the locations with the
highest impacts from the Bio Energy facility. The predicted geometric mean PbB level for
subsistence farmer children with presumed exposure to emissions from the Bio Energy facility,
based on the locations with the highest Bio Energy impacts, range from 1.0 to 1.7 pg/dl. The 95"
percentile PbB level range for this case was 2.3 to 3.9 pg/dl. This case reflects a small increment
over the background case (0.0 to 0.2 pg/di increment).

These predicted levels are lower than for the resident child case because the greater amount of
locally grown produce consumed, the lower the total dietary intake of lead (see Figure 2).
Predicted concentrations of lead in locally grown produce are lower than estimated lead
concentrations in the nation’s food supply (FDA, 2001 and CDC, 1997).

3.0 CONCLUSIONS

The estimated cumulative soil lead concentration in the industrial zone, based on the maximum
modeled wet deposition rate, including an existing background of 51 mg/kg, is 77 mg/kg which is
much lower than the EPA screening level of 800 mg/kg for soil lead at commercial/industrial
(i.e., non-residential) sites.

Based on the estimated soil lead concentrations in the industrial zone, and other conservative
inputs into the ALM (Table 5), the predicted geometric mean PbB levels in adult workers range
from 1.6 to 1.8 pg/dl, and the 95" percentile PbB levels range from 5.5 ug/dl to 7.1 pg/dl. The
corresponding 95" percentile blood levels for fetuses of adult workers range from 4.9 to
6.4 ng/dl. The 95" percentile PbB levels for both adult workers and adult worker fetuses are
below the CDC threshold level of concern of 10 pg/dl for fetal development. These predicted
PbB levels are also well below the ACGIH and OSHA target levels for workers of 30 to 40 pg/dl.

The estimated maximum cumulative soil lead concentration in the residential/agricultural zone,
based on the locations with maximum wet and maximum dry deposition and including an existing
background of 51 mg/kg, is 66 mg/kg, which is lower than the EPA screening level of 400 mg/kg
for residential sites.

Based on the estimated soil lead concentrations, and other conservative default inputs into the
IEUBK model, the predicted PbB levels in children are below the CDC threshold level of concern
of 10 pg/dl at the locations with the highest impacts from the Bio Energy facility. The highest
predicted geometric mean PbB level in children was 2.0 ug/di (geometric mean for age 1 to 2
years) with a 95" percentile PbB level of 4.6 pg/dl.
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The greater amount of locally grown produce consumed, the lower the total dietary intake of lead
(Figure 2). The predicted concentrations of lead in locally grown produce are lower than
estimated lead concentrations in the nation’s food supply (FDA, 2001 and CDC, 1997). Predicted
lead concentrations are lowest in the food supply for subsistence farmer children assumed to
consume 100-percent locally grown produce and meat.

The highest predicted incremental change in PbB level for the age groups evaluated that are
attributable to the permitted emissions from the facility is 0.3 pg/dl for geometric mean PbB
levels and 0.7 pg/dl for the 95™ percentile PbB levels (Table 7).
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TABLE 1
CHILD EXPOSURE SCENARIOS EVALUATED IN RISK ASSESSMENT

Bio Energy, LLC
West Hopkinton, New Hampshire
Diet'
IEUBK Default'® Local Resident " Subsistence Farmer'
Background™ Case 1A Case 2A Case 3A
=
o
=
L=
2 Maximum Wet
3 Deposition Case 1B Case 2B Case 3B
8 Location™
&
B
2]
=]
Maximum Dry
Deposition Case 1C Case 2C Case 3C
Location™
Notes:

I. Dietary intake of lead is the second largest contributor to child lead intake. Three child dlet scenarios were considered
in this analysis:

a. IEUBK Default Diet: lead intake from the typical U.S. diet.
b. Local Resident Diel: 25% of fiuit and vegetables consumed are grown locally.
¢. Subsisience Farmer Diet: 100% of fruit, vegelables, and meat consumed are grown locally

2. Three deposition scenarios were used to model soif and air concentrations:

a. Background condition: background lead concentration in New Hampshlrc soil of 51 mg/kg (NHDES 2001) was used as the soil
concentration, and the default IEUBK air concentration of 0.1 ugf'm was used.

b. Maximum Wet Deposition Location: In tilled soils (20 cm soil depth), 53.5 mg/kg was the modeled soil concentration at this
location which is background concentration of 51 mg/kg plus 2.5 mg/kg resulting from deposition. This tilled soil concentration
was used for the subsistence farmer diet scenario and all produce pathways. In untilled soil (1 cm soil depth), 64.1 mg/kg was the
modeled soil concentration. The untilled soil concentration was used for soil contact in the default and local diet scenarios. The

default IEUBK air concentration equa to 0.1 ug/m3 was used plus 0 ug/m3 from facility emissions.

¢. Maximum Dry Deposition Location: In tilled soils (20 cm soil depth), 53.8 mg/kg was the modeled soil concentration at this
location which is equal to the background concentration of 51 mg/kg plus 2.8 mg/kg resulting from deposition. The tilled soil

concentration was used for the subsistence farmer diet scenario and all produce pathways, In untilled soils (1 cm soil depth),
66.1 mg/kg was the modeled soil concentration. The untilled soil concentration was used for soil contact in the default and
local diet scenarios. 0.14 ug/m3 was the modeled air concentration

04.0023586.00 GZA GeoEnvironmental, Inc.



TABLE 2

EMISSIONS PARAMETERS USED TO ESTIMATE MEDIA CONCENTRATIONS

Bio Energy, LLC

West Hopkinton, New Hampshire

Maximum Values
Res;dentlal/ Residential/
Agricultural -
. . Agricultural
Location with Locati ith
Parameter Description Units Industrial Maximum oca '_0“ wi
. Maximum
Zone Predicted .
W Predicted Dry
et ‘s
Depositi Deposition
position Rate
Rate
Distance from Source: 100 meters 164 meters 1,860 meters
Q Emission rate g/s 0.0756
Unitized maximum annual
Cyp average air concentration | pg-s/g-m’ 0 0 0.522
from particle phase
Unitized maximum annual
Dydp average dry deposition from s/m-yr 0 0 0.331
particle phase
Unitized maximum annual
Dywp average wet deposition from s/m’-yr 0.608 0.303 0.017
particle phase

Source: Bio Energy LLC Air Quality Dispersion Modeling Ambient Air and Deposition Impacts, prepared by GZA
GeoEnvironmental, Inc., February 2004,
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TABLE 3
SITE-SPECIFIC PARAMETERS USED TO ESTIMATE MEDIA CONCENTRATIONS

Bio Energy, LLC
West Hopkinton, New Hampshire

Parameter f)escription Units Value Seurce
7 Soil mixing zone om | HHRAP, 1998 Table B-1-1, untilled soil
S depth 20 HHRAP, 1998 Table B-1-1, tilled soil
Fraction (?f air . HHRAP, 1998 Appendix A-3-128; metals
Fv concentration in Unitless 0 : .
are assumed to be 100% in particulate phase
vapor phase
Average annual gSG.‘i‘.fOpen_ R_epgrt 96-335. Mean Annual
surface runoff unoff, Prec_:plt_atlo'ns, an _
RO from pervious cm/yr 51 Evapotranspiration in the Glaciated
P Northeastern United States, 1951-1980.
areas
Plate 1.
USGS. Open Report 96-395. Mean Annual
Averase anmual Runeff, Precipitations, and
P rec 1g “tation cm/yr 102 Evapotranspiration in the Glaciated
precip Northeastern United States, 1951-1980.
Plate 2.
I Ave_:ra'ge annu al cmiyr 10 http://water.usgs.gov/watuse/tables/irtab.st.
irrigation html
USGS. Open Report 96-395. Mean Annual
Averase annual Runoff, Precipitations, and
Ev eva otrsns iration cm/yr 48 Evapotranspiration in the Glaciated
P p Northeastern United States, 1951-1980.
Plate 2.
04.0023586.00 GZA GeoEnvironmental, Inc.



[PERRN

TABLE 4
ESTIMATED TOTAL SOIL LEAD CONCENTRATIONS

Bio Energy, LLC
West Hopkinton, New Hampshire

Total Soil Lead Concentration

. ayn . . 2
Land Use, Ma;:'tl:m Deposition (Bio Energy+background)' USEPA S(;:;[?“;g Level
(mg/kg) &
Industrial 77.3 800

Residential/Location of Maximum 64.1 400
Wet Deposition/Untilled Soil )

Residential/Location of Maximum

Dry Deposition/Untilled Soil 66.1 400
™ " ot et
R o
NCTES:

1. The background lead soil concentration of 51 mg/kg is from the New Hampshire Department of Environmental
Services (NHDES) Contaminated Sites Risk Characterization and Management Policy (NHDES, 2001) and is
considered by NHDES to be representative of rural and suburban locations in New Hampshire.

2. The Method 1 Soil standard in the NHDES Risk Characterization and Management Policy for all soil exposure
categories is 400 mg/kg.
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BACKGROUND CONDITION

TABLE §

ADULT LEAD MODEL

Bio Energy LLC
West Hopkinton, New Hampshire

PbS X 1Soil lead concentration ug/g of pptn sl 51 51 51
R X X !:‘ limaternal PbB retio - 09 0.9 0.9 0.9
BKSF X X {Bikinetic Slope Factor ug/dL per 04 o4 04 04
ug/day
GSD, X X |Geometric standard devistion PbB - 2.1 23 2.1 2.3
PbB, X Bascline PbB ug/dL 15 17 L5 1.7
IRg X Soil ingestion rate (including soil-derived indoor dust) lday 0,050 0.050 . -
IRsp X |Total ingestion rate of outdoor soil end indoar dust ghlay - - 0.050 0.050
Ws X | Weighting factor; fraction of [Ry,y, ingested as cutdoor soil - -- - LG 1.0
Kep X |Mass fraction of soil in dust - - - 0.7 0.7
AFg p X | Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12
EFs,p X X |Bxposure Frequency (same for soil and dust) daysiyr 219 219 219 219
ATs.p X | X |Averaging time (same for soil and dusy duyslyr 365 365 365 365
PbB, 4, FOB of 2dult worker, geometric mean ugidLL 1.6 18 1.6 1.8
P]JB_“"’ 0938 95th percentile PhB amnngiﬂu.ll workers wg/dL 5.3 2.0 53 7.0
PbB[,,_L_o 95 95th pércentile PLE amrong feluses of adult workiers werdL 48 63 4.8 63
PRy Target PbE level of concern (., 10 ug/dL) weddL, 10.0 100 100 10.0
P(PbByu1 > PbB,) |Probabilty thatfeal P4B > PuB, assuming lognormal i % 04% 14% 0.4% 1.4%

! Equation | does not apportian exposure between soil and dust ingestion (sxchudes Wy, Kg).
When IR; = IRy.p and Wy = 1.0, the equations yield the same PbBre g 59.

WITH BIO ENERGY

PbS X |Seil tead concentration ug/g or ppm. 773 773 713 773
Rpctattmatermai X | X |Felmateral PoB matio - 09 0.9 0.9 0.9
BKSF X X |Biokinetic $lape Factar ug/dL per 04 04 04 04
ug/day
GSb, X X |Geometric staudard deviation PbB - 21 23 2.1 23
PbB, X | X |Bascline PbB ug/dL 15 L7 1.5 1.7
IRg X Soil ingestion rate (including soil-detived indoor dust) giday 0.050 0.050 - .
IRgip X |Tol ingeslion rate of outdoor soil and {ndosr dust giday - -- 0.050 0.050
Wy X |Weighting fector; ftaction of IRy, ingested as autdoor soil - - - 1.0 1.0
Ksp X |Mass fraction of soil in dust - - - 0.7 0.7
AFsp X X |Absorption fmction (same for soil and dust) - 0.12 0.12 0.12 0.12
EF; p X X  |Bxposure frequency (same for soil and dugt) daysiyr 219 219 219 219
ATs p X X |Averaging time (same for soil and dust) daysfyr 365 365 365 365
PbB,su PBB of adult worker, geometric mean ugill, 1.6 1.8 1.6 1.8
PhBosun, 035 95th percentile PLB adull workers ughll 55 71 55 71
PhBeoa ias 95th percenitile PLB among fetuses of ndult sorkers /L, 49 64 49 6.4
¥bB; Target PhB level of concecn {eg.; 10 ng/lL) ugfdlL 10.0 10.0 10.0 10.0
P(EbB,,,, > POB,) |Probabiliiy that fetl PbB > PbB, assuming legnormal distribution % 0.5% L5% 0.5% 1L5%

" Bquation 1 does nol apportion expasure between soil and dustingestion (excludes Wy, Kyp).
Whean IR = IR,z end W = 1.0, the equations yield the same PbBgq100s.

*Eqguation 1, based on Eq. 1, 2 in USEPA (1996).

PbB 4 =

(PbS*BKSF*IRs,p"AFs p*EF/ATsp) + PbB,

PBB gy 095 =

PbB,4, * (GSD,'*¥ * R}

**Equation 2, alternate approach bascd on Eq. 1, 2, and A-19 in USEPA (1995).

PbB g = PbS* BRSPS ({(IR;,5)*AFg EFs Wl (Rep* (Tgyp)™(L-Ws) *AF "EF o] 365+ TbBy

FLB fetal, 0.95 =

PbB gk * (GSD,' " * R}

Source: 1.5. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/03
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TABLE 6
LEAD INTAKES FROM TYPICAL U.S. DIET (pG/DAY)

Bio Energy, LLC
‘West Hopkinton, New Hampshire

e Catogory Gnonth) | Proriow IEUBK | Updated et Diary
0-11 5.53 3.16
12-23 5.78 2.60
24 - 35 6.49 2.87
36-47 6.24 2.74
48 - 59 6.01 2.61
60- 71 6.34 2.74
72 -84 7.00 2.99

NOTE:

1. The updated dietary lead intake estimates are from Centers for Disease Control and Prevention (CDC), National
Health and Nutrition Examination Survey, III 1988-1994. U.S. Department of Health and Human Services,
Public Health Service, CD-ROM Series 11, No. 1 (fuly 1997).
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TABLE 7
Predicted Geometric Mean Blood Lead Concentrations for Different Diet and Deposition Scenarios
and Incremental Increases in Blood Lead Levels from Background to Deposition Conditions

Bio Energy, LLC
‘West Hopkinton, New Hampshire
Exposure Scenario: Case 1A Case 1B Case 1C Case 2A Case 2B Case 2C Case 3A Case 3B Case 3C
Child's Diet: IEUBK Default Diet Local Resident Subsistence Farmer
Location of Location of Location of Location of Location of Location of
Deposition Condition: Background Maximum Wet Maximum Dry Background Maximum Wet Maximum Dry Background Maximum Wet Maximum Dry
' Deposition Deposition Deposition Deposition Depasition Deposition
Percent over 10 ug/dL! 0.003% 0.005% 0.007% 0.003% 0.005% 0.007% 0.002% 0.002% 0.002%
Age Group Predicted Geometric Mean Blood Lead Concentration® {pg/dL)
6 months - 1 year 1.7 1.9 1.9 1.7 1.9 1.9 1.7 1.7 17
1 -2 years 1.8 19 2 1.7 1.9 2 1.7 1.7 1.7
2 - 3 years 16 1.8 1.8 1.6 1.8 1.8 1.5 1.6 1.6
3 - 4 years | ) 1.7 1.7 1.5 1.7 1.7 1.4 1.5 1.5
4 - 5 years 1.3 1.4 1.5 1.3 14 ‘ 1.5 1.2 13 13
5 - 6 years 12 13 1.3 12 13 13 1.1 1.1 1.2
6 - 7 years 1.1 12 1.2 1.1 12 12 1.0 10 1.1
Age Group Incremental Increase in Blood Lead Level® (ng/dL)
6 months - 1 year -- 0.2 0.2 .- 02 0.2 - 0.0 0.0
1-2years - 0.1 02 - 02 0.3 - 0.0 0.0
2 - 3 years - 0.2 0.2 -- 02 0.2 -- 0.1 0.1
3 - 4 years - 0.2 . 02 -- 02 02 - 0.1 0.1
4 - 5 years - 0.1 02 | - 0.1 02 - -0.1 0.1
5 - 6 years : - 0.1 0.1 - 0.1 0.1 - 0.0 0.1
6 - 7 years -- 0.1 0.1 - 0.1 0.1 - 0.0 0.1
Notes:

1. The percent of the population aged 6 months to 7 years that is likely to have a blood lead level greater than 10 pg/dL given each set of exposure assumptions. Exposure scenarios are described in Table 1.

2. Blood Lead concentrations modeled by the IEUBKwin model for each age group and set of exposure assumptions.
3. Incremental Increase in Blood Lead Level = Blood Lead Concentration during Deposition - Blood Lead Concentration during Background Cenditions

04.0023586.00
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TABLE 7 (Continued)

Predicted 95th Percentile Blood Lead Concentrations for Different Diet and Deposition Scenarios

and Incremental Increases in Blood Lead Levels from Background to Deposition Conditions

Bio Energy, LLC
West Hopkinton, New Hampshire
Exposure Scenario: Case 1A Case 1B Case 1C Case 2A Case 2B Case 2C Case 3A. Case 3B Case 3C
Child's Diet: IEUBK Default Diet"" Local Resident™ Subsistence Farmer™
Location of Location of Location of Location of Location of Location of
Deposition Condition:i  Background Maximum Wet Maximum Dry Background Maximim Wet Maximum Dry Background Maximum Wet Maximum Dry
’ Deposition Deposition Deposition Deposition Deposition Deposition
Percent over 10 ug/dL 0.003% 0.005% 0.007% 0.003% 0.005% 0.007% 0.002% 0.002% 0.002%
Age Group Predicted 95th Percentile Blood Lead Concentration® (ug/dL)
6 months - 1 year 39 44 44 39 44 4.4 39 39 3.9
1 -2 years 4.1 44 46 39 44 4.6 39 39 39
2 - 3 years 37 4.1 4.1 3.7 4.1 4.1 35 3.7 37
3 - 4 years 35 39 39 35 3.9 39 32 35 35
4 - 5 years 3.0 32 35 3.0 32 35 2.8 30 30
5 - 6 years 28 3.0 3.0 28 30 3.0 25 2.5 28
6 - 7 years 25 28 2.8 2.5 2.8 28 23 23 25
Age Group Incremental Increase in Blood Lead Level® (pg/dL)
& months - [ year - 0.5 0.5 - a5 0.5 - 0.0 0.0
1-2 years -- 0.2 0.5 - 05 0.7 - 0.0 0.0
2 - 3 years -- 0.5 0.5 - 0.5 0.5 -- 0.2 02
3 -4 years - 0.5 0.5 - 0.5 0.5 - 0.2 0.2
4 - 5 years -- 0.2 0.5 - 0.2 0.5 - 0.2 0.2
5 - 6 years - 02 02 - 0.2 0.2 - 0.0 0.2
6 - 7 years - 02 0.2 -- 02 0.2 -- 0.0 0.2
]
Notes:

1. The percent of the population aged 6 months to 7 years that is likely to have a blood lead level greater than 10 pg/dL given each set of exposure assumptions. Exposure scenarios are described in Table 1.
2. Blood Lead concentrations modeled by the IEUBKwin model for each age group and set of exposure assumptions.

3. Incremental Increase in Blood Lead Level =Blood Lead Concentration during Deposition - Blood Lead Concentration during Background Conditions

04.0023586.00

GZA GeoEnvironmental, Inc.
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FIGURE 1: Percentage of Lead Intake from Each Source
for Different Soil Concentrations and Diets
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FIGURE 2: Lead Intake (ug/day) & Predicted Blood Lead Level (ug/dL)
for Different Soil Concetrations and Diets
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TABLE A-1
CALCULATION OF MEDIA CONCENTRATIONS AT THE LOCATION OF MAXIMUM WET DEPQSITION WITHIN THE INDUSTRIAL ZONE AND ASSUMING
A SOIL MIXING DEPTH OF 1 CM

Soil Concentration due fo Deposition

Soil Concentration Average aver Exposure Duration
—:————=——=£-———L——=,._._—

CoC Ds D Csp ks Cs (1<tD)

Lead 3.1 20 40 0.046 77.3
Varable |[Decryption Units Value
mg
COC/kg
Ds Deposition Term soil-yr site-specific

time period over which
deposition occurs (time

tD period of combustion} T 20
COC soll loss constant
ks idue to all proceses yr'! site-specific

Table A-1.xIsSoil
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TABLE A-1 (CONTINUED)

Highest Annual Average Soil Concentration

Q Zs BD Fv Vdv Cyv Dywv Dydp Dywp Ds
0.0756 1 1.5 0 3 0 0 0 0.61 3.1
[Variable |Decription Units Value
COC-specific emission
Q rate g/s site-specific
IZs Soil mixing zone depth cm 1
g soiliern”
BD Soil bulk density soil 1.5 default
Fraction of GOC air
concentration in vapor constituent-
Fv hase unitless specific 0% for metals
Vdv Dry deposition velocity cmis 3
LUnitized yearly average constituent-
air concentration from and site-
Cyv vapor phase pg-sig-m*®{  specific__|air modeling
Unitized yearly average constituent-
wet deposition from and site-
Dywv vapor phase s/m’-yr specific  |air modeling
Unitized yearly average constituent-
dry depositicn from and site-
Dydp particle phase s/m*-yr specific  lair modeling
Unitized yearly average constituent-
det deposition from and site-
Dywp particle phase sim®yr specific  |air modeling

Table A-1.xl1sSoil



Table A-1.xIsSoil

TABLE A-1 (CONTINUED)

COC Soil Loss Constant

File No. 23586.00
Page 30f 6
02/2412004

ksg kse ksr ksl ksv ks
0 0 0.037 0.0089 0 0.046
Variable |[Description Units Value
COC loss constant due
to biotic and abiotic constituent-
ksg degradation ! specific |-
Default value
because of soil
eroding onto the
COC loss constant due Site and away
kse ko soil erosion yr! 0 from the Site
COC loss constant due
ksr to runoff yr’ Site-specific
constituent-
COC loss constant due and Site-
ksl o leaching yr'1 specific
COCToss due to
ksv volatilization yr! Q




Table A-1.xIsSoil

TABLE A-1 (CONTINUED)

COC Loss Constant due to Runoff

RO swW Zs Kds BD ksr
50 0.2 1 900 1.5 0.037
[Variable |[Bescription Units Value
verage annual surface
Fmoﬁ from previous
RO areas cmiyr Site-specific
Soil volumetric water mL water/
sW content cm’ soil 0.2 default
Zs Soil mixing zone depth cm 1
Soil-water partition mL water/] constituent-
Kds coefficient g soil specific 900
g soillem®
HBD Soil bulk density soil 1.5 default

File No. 23586.00
Page 4 of 6
0212412004
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TABLE A-1 {CONTINUED)

COC Loss Constant due to Leaching

P | RO Ev sw Zs BD Kds ksl
102 9.5 51 48 0.2 1 1.5 00 0.0089
fVariable |[Description Units Value
average anhual 18.06t0 [102 - local
P Erecipitation cmiyr 164.19 conditions
| Average annual irrigation | cmiyr 1to 100
[Average annual surface
runoff frorn previous
RO areas cmiyr Site-specific
Average annual 48 - local
Ev evapotranspiration cm/yr 3510 100 |conditions
Sail volumetric water mL water/
sw content em® sl 0.2 default
Zs Soil mixing zone depth cm 1
g soillem®
BD Sail bulk density soit 1.5 defaulit
|| 1'So|l-water partition mL water/| conshituent-
Kds coefficient g soil specific 200

Table A-1.xlsSoil
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TABLE A-1 (CONTINUED)

Air Concentration

Q Fv Cyv Cyp ( Ca
0.0756 0 0 0 “ 0.000
Q Fv Chy Chp Cacute
0.0756 0 0 0 0.000
Variable |[Decription Units [Value
ICOC-specific emission
flQ rate g/s site-specific
Fraction of COC air
concentration in vapor constituent-
IFv phase unitless specific 0% for metals
Unitized yearly average
air concentration from constituent- and
Cyv vapor phase pg-s/g-m*| site-specific |air modeling
Unitized yearly average
air concentration from constituent- and
Cyp particle phase slmz-yr site-specific  [air modeling
Unitized hourly average
air concentration from constituent- and
Chv vapor phase pg-sig-m®| site-specific |air modeling
Unitized hourly average
air concentration from constituent- and
Chp particle phase slmz-yr site-specific  |aijr modeling

Table A-1.xIsAir



TABLE A-2

CALCULATION OF MEDIA CONCENTRATIONS AT THE LOCATION OF MAXIMUM WET DEPOSITION WITHIN THE RESIDENTIAL/AGRICULTURAL ZONE ASSUMING

A 1 CM SOIL MIXING DEPTH

Soil Concentration Average over Exposure Duration

—— e ———

Soil Concentration due to Deposition

Table A-2.xlsSoil

coC Ds tD Csip ks Cs {To<tD)
Lead 1.5 20 20 0.046 64.1
[Variable Decryption Units Value
mg
COC/kg
Ds Deposition Term $0il-yr site-specific
time period over which
deposition occurs (time
tD eriod of combustion) yr 20
COC soll loss constant
“ks due to all proceses yr site-specific

File No. 23586.00




TABLE A-2 (CONTINUED)

Highast Annual Average Soil Concentration

Table A-2 xlsSoil

File No. 23586.00
Page 2 of 8
02/24/2004

Q Zs BD Fv Vdv Dywp Ds
0.0756 1 1.5 0 3 0.30 1.53
[Vaniable JDecription Units Value
COC-specific emission
Q rate gls site-specific
Zs Soil mixing zone depth cm 1
g soilicm®
BD Soil bulk density 50il 1.5 default
Fraction of COC air
concentration in vapor constituent-
Fv phase unitfess specific 0% for metals
Vdv Dry deposition velocity cm/s 3
Unitized yearly average constituent-
air concentration from and site-
Cyv vapor phase pg-sig-m? specific  |air modeling
Unitized yearly average constituent-
wet deposition from and site-
Dywv vapor phase slmz-yr specific air modeling
Unitized yearly average constituent-
dry deposition from and site-
Dydp particle phase slmz-yr specific  }air modeling
nitized yearly average constituent-
det deposition from and site-
Dywp particle phase s/ml-yr specific  |air modeling



Table A-2.xlsSoil

TABLE A-2 (CONTINUED)

COC Soil Loss Constant

File No. 23586.00
Page 3 of 6
02/2412004

ksg kse ksr ksl ksv ks
0 0 0.037 0.0089 8] 0.046
[Variable [[Description Units Vaiue
COC loss constant due
to biotic and abiotic constituent-
ksg degradation yr! specific |-
Default value
because of soil”
eroding onto the
COC loss constant due Site and away
kse to soil erosion yr! 0 from the Site
COC loss constant due
ksr to runoff yrt Site-specific
constituent-
COC loss constant due and Site-
ksi to leaching yr! spacific
OC loss due to
"ksv volatilization yr'! 0




e . e ————— B - ——— - s
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TABLE A-2 (CONTINUED)

COC Loss Constant due to Runoff

RO sw Zs Kds BD ksr
50 0.2 1 900 1.5 0.037
[Variable JDescription Units Value
Average annual surface
runoff from previous
RO areas cmiyr | Site-specific
Soil volumetric water mL wate:/
sw content em? soil 0.2 default
Zs Soil mixing zone depth cm 1
Soil-water partition mlL water/| constituent-
|Kds coefficient g soil specific  |9.00E+02
g soilfem®
”BD Soil bulk density s0oil 1.5 default

Table A-2.xIsSoil
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TABLE A-2 (CONTINUED}

COC Loss Constant due to Leaching

P | RO Ev SW Zs BD Kds ksl
101.6 9.5 50.8 48 0.2 1 1.3 900 0.0089
[Variable J[Description Units Value _
average annual 18.06to |108 - local
P precipitation crnfyr 164.19 conditions
| Average annual irrigation| cmifyr 1to 100
Average annual surface
runoff from previous
RO areas cmiyr Site-specific
Average annual 48 - local
Ev evapotranspiration cmiyr 35t0 100 |conditions
Soil volumetric water mL water/
sW content em? soil 0.2 default
7s Soil mixing zone depth cm 1
g soillem®
BD Soil bulk density soil 1.5 default
oil-water partition mb water/| constituent-
Kds ’foefﬁcient g soil specific a00

Tahle A-2 xsSoll
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TABLE A-2 (CONTINUED)
Air Concentration
Q Fv Cyv Cyp | Ca
0.0756 0 0 0 0.000
Q Fv Chv Chp Cacute
0.0756 0 0 0 0.000
[Variable Decription Units Value
COC-specific emission
Q rate o/s site-specific
Fraction of COC air
concentration in vapor constituent-
Fv phase unitless specific 0% for metals
Unitized yearly average
air concentration from constituent- and
ICyv vapor phase ug-s/g-m®| site-specific  |air modeling
Unitized yearly average
air concentration from constituent- and
Cyp particle phase s/im>-yr site-specific  |air modeling
Unitized hourly average
air concentration from cohstituent- and
Chv vapor phase ug-sig-m’| site-specific |air modeling
Unitized hourly average
air concentration from constituent- and
[Chp particle phase slmz-yr site-specific  |air modeling

Table A-2.xIsAir
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TABLE A-3
CALCULATION OF MEDIA CONCENTRATION AT THE LOCATION OF MAXIMUM WET DEPOSITION WITHIN THE
RESIDENTIAL/AGRICULTURAL ZONE AND ASSUMING A SOIl. MIXING DEPTH OF 20 CM

Soil Concentration due to Deposition

Soit Concentration Average over Exposure Durafion
coc Ds tD Cep ks Cs (T;<tD}
Lead 0.076 20 1.5 0.0023 53.4
Variable [|Decryption Units Value
mg COCrkyg
Ds Deposition Term SOil-yr site-specific
time period over which
deposition occurs (time
itD eriod of combustion) yr 20
COC soil Toss constant '
ks [due to all proceses yr! site-spacific

Table A-3.xIsSoil



TABLE A-3 (CONTINUED)

Highest Annual Average Soil Conceniration

Table A-3.x1sSail

File No. 23586.00
Page 2 of 14
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Q Zs BD Fv Vv Dywp Ds
0.0756 20 1.5 0 3 0.30 0.076
Variable "_Decription Units Value
COC-specific emission
Q . |lrate gls site-specific
Zs Soil mixing zone depth cm 20
g soillem®
BD Soil bulk density soil 1.5 default
Fraction of COC air
concentration in vapor constituent-
Fv phase unitless specific  |0% for metals
Vv I'Dry deposition velocity cm/s 3
Unitized yearly average constituent-
air concentration from and site-
Cyv vapor phase |.|g-slg-m3 specific air modeling
Unitized yearly average constituent-
wet deposition from and site-
Dywv vapor phase slmz-yr specific  |air modeling
Unitized yearly average consfituent-
dry deposition from and site-
Dyd parficle phase slmz-yr specific_ |air modeling
Unitized yearly average constituent-
det deposition from and site-
Dywp particle phase slmz-yr specific air modeling
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TABLE A-3 (CONTINUED)

COC Soil Loss Constant

ksg kse ksr ksl ksv ks
1] 0 0.0018 0.00045 0 0.0023
[Variable |[Description Units Vaiue
COC loss constant due
to biotic and abiotic constituent-
ksg degradation yr‘1 specific -~
Default value

because of sail
eroding onto the

COC loss constant due Site and away

kse to soil erosion yr'1 0 from the Site
I COC loss constant due
ksr fo runoff yr'! Site-spacific
constituent-

COC loss constant due and Site-
ksl to leaching yr'1 spacific

CCOC loss due to
ksv ]voratilization yrt 0

Table A-3.x1sSoil



Table A-3.xIsSoil

TABLE A-3 (CONTINUED)

COC Loss Constant due to Runoff

RO swW Zs Kds BD ksr
50 0.2 20 900 1.5 0.0019
[Variable |[Deseription Units Value
Average annual surface
runoff from previous
RO areas cmiyr Site-specific
Soil volumetric water mL water/
swW content cm® soil 0.2 default
Zs [[Seil mixing zone depth cm 20
Soil-water partition mL water/ g| constituent-
Kds coefficient 50il specific 800
g soillem”
BD Soil bulk density soil 1.5 default

File No. 23586,00
Page 4 of 14
02/24/2004
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TABLE A-3 {CONTINUED)

COC Loss Constant due to Leaching

P | RO Ev swW Zs BD Kds ksl
101.6 9.5 51 48 0.2 20 1.5 900 0.00045
Varable ||Description Units Value ]
: average annual 18.06t0 |[108 - local
P precipitation cmiyr 164.19 conditions
1 Average annual irrigation cmiyr 1to 100
Average annual surface
runoff from previous
RO areas cmi/yr Site-specific
Average annual 48 - local
Ev evapotranspiration cmiyr 3510 100 |condilions
Soil volumetric water ml water/
W content cm® soil 0.2 dsfault
Zs Soil mixing zone depth cm 20
g soilfem®
BD Soil bulk density soil 1.5 default
oil-water partition mL water/ g consfituent-
Kds Eoefﬁcient soil specific 1900

Table A-3.xIsSoil
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TABLE A-3 (CONTINUED)
Aboveground Produce Concentration due to Direct Deposition
Q Fv Dydp Fw Dywp Rp kp Tp Yp Fd
0.0756 0 0 0.60 0.30 0.39 18 0.16 2.2 0.13
Variable |[Description Units Value
Q COC-specific emission rate gls site-specific
Fraction of COC air constituent-
Fv concentration in vaper phase| unitless specific (0% for metals
Unitized yearly average dry consfituent-
deposition from particle and site-
Dydp phase sim®-yr specific __|air modeling
Unitized yearly average det constituent-
deposition from particle and site-
{Dywp phase s/mP-yr specific __|air modeling
Interception fraction of the
Rp edible portion of plant unitless 0.39 default
Fraction of COC wet
deposition that adheres to value for cations
Fw plant surfaces unitless 0.6 and most organics
kp Plant surface loss coefficient yrt 18 recommended
Length of plant exposure to
deposition per harvest of
Tp edible portion of plant yr-1 0.164 recommended !
Yield or standing crop recommended
biomass of the edible portion value for above
Yp of the plant (productivity) kg DW/m? 2.24 ground produce

Table A-3.xlsProduce



TABLE A-3 {(CONTINUED)
Aboveground Produce Concentration Due to Air-to-Plant Transfer
Q Fv Cyv Bvag Vgag a Pv
0.0756 0 1] 0 1 1200 0
Variable |[Decription Units Value
Q COC-specific emission rate gls site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase| unitless specific  [0% for metals
Unitized yearly average air constituent- :
concentration from vapor and site-
Cyv phase pg-s/g-m° specific _ [air modeling
OC air-to-plant biotransfer
factor for aboveground constituent-
Bvag produce unitless specific |0 for metals
Empirical corréction factor constituent-
V0aq for aboveground produce unitless specific  |--
density of air g/m~ 1200

Table A-3.xIsProduce
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Table A-3.xIsProduce

TABLE A-3 (CONTINUED)

Aboveground Produce Concentration due to Root Uptake

[ Cs Brag Prag
53 1.36E-02 0.73
Variabie Decription Units Value
consituent-
Average soil concentration | mg COC/kg| and site-
Cs over exposure durafion soil specific
FTant-som pioconcenuaton
factor for aboveground constituent-
Bryg produce unitless specific 1.36E-02

File No. 23586.00
Page 8 of 14
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Table A-3.xIsProduce

TABLE A-3 (CONTINUED)

Belowground Produce Concentration due to Root Uptake

Cs Brrcolveg VGroolveg P Tog
53 9.00E-03 1 4.81E-01
Variable Decription Units Value
consituent-
Average soil concentration | mg COC/kg| and site-
Cs over exposure duration soil specific
Plant-soil bioconcenitration
factor for belowground consfituent-
Brrootveg produce unitless specific 9.00E-03
Empirical correction Tacior
VG ootveg || fOr belowground produce unitless 0.10r1 1

File No. 23586.00
Page 9 of 14
02/24/2004
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TABLE A-3 (CONTINUED)
Forage and Silage Concentration due to Direct Deposition
Pd{mg COC/
Q Fv Dydp Fw Dywp Rp kp Tp Yp kg DW)
0.0756 0 0 0.6 0.303 0.39 18 0.16 2.2 0.13
[Variabile Description Units Value
Q COC-specific emission rate g/s site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase|  unitiess specific  |0% for metals
Unitized yearly average dry constituent-
deposition from particle and site-
Dydp phase sim%-yr specific _|air modeling
Unitized yearly average det constituent-
deposition from particle and site-
Dywp phase s/mP-yr specific _ |air modeling
Interception fraction of the
IRp edible portion of plant unitless 0.39 default
Fraction of COC wet
deposition that adheres to value for cations and
Fw plant surfaces unitless 0.6 most organics
kp Plant surface loss coefficient yr” 18 recommended
Length of plant exposure to
deposition per harvest of
Tp edible portion of plant yr-1 0.164 recommended
Yield or standing crop
biomass of the edibie portion recommended value for '
Yo of the plant (productivity) kg DW/m?® 2.24 above ground produce

Table A-3.xIsMeat



TABLE A-3 {CONTINUED)

Forage and Silage Concenfrations Due to Air-to-Plant Transfer

Table A-3.xIsMeat

Q Fv Cyv BVI’omge Vgag a Pv
0.0756 0 0 0 1 1200 0
[Variable [Description Units Value
Q I[COC-specific emission rate g's site-specific
Fraction of COC air constituent-
Fv concentration in vapor phasel  unitless specific  [0% for metals
Unitized yearly average air constituent-
cancentration from vapor and site-
Cyv phase ug-sig-m> specific__ {air modeling
COC atr-to-plant biotransfer
factor for aboveground constituent-
BViormge produce unitless specific |0 for metals
Empirical correction factor constituent-
Vg for aboveground produce unitless specific  |.-
a density of air g/m” 1200

File No. 23586.00
Page 11 of 14
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Table A-3.xIsMeat

S [P

TABLE A-3 (CONTINUED)
Forage and Silage Concentrations due to Root Uptake
Cs Brfomge Pr
53.41118 4.50E-D2 2.40E+00
Variable Description Units Value
consituent-
Average soil concentration | mg COC/kg and site-
Cs over exposure duration soil specific
Plant-soil Bioconcentration
factor for aboveground constituent-
Brigrage produce unitless specific 4.50E-02

File No. 23586.00
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TABLE A-3 (CONTINUED)

Beef Concentration due to Plant and Seil ingestion

File No. 23586.00
Page 13 of 14
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F Qp P Qs Cs Ageet
forage 8.8 2.5
silage 1 2.5 2.5 0.5 53 0.02
grain 1 0.48 0.85
Variable Description Units Value
Fration of plant type grown assumed unless site-
on contaminated soil and specific information is
F ingested by the animal unitless i available
Quantity of plant type
‘ ingested by the animal per kg DW Site- and
Qp day plant/day | plant-specific
constituent-
Concetration of COC in plant site- and
P type ingested by the animal | mg/kg DW | plant specific
Quantity of soil ingested by
Qs the animal kg/day 0.5 recommended
consituent-
Average soil concentration | mg COC/kg and site-
Cs over exposure duration s0il specific
Bs Soil bicavailability factor unitless 1 recommended
day/kg FW T consfifuent-
Bageet Biotransfer factor for beef tissue specific 3.00E-04
constituent-
MF Metabolism factor unitless specific 1

Table A-3.xIsMeat
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TABLE A-3 {CONTINUED)
Air Concentration
Q Fv Cyv Cyp i Ca
0.0756 0 0 0 “ 0.000
Q Fv Chv Chp Cacute ]
0.0756 0 0 0 0.000
Variable |[Decription Units Value
COC-specific emission
Q rate ' als site-specific
Fraction of COC air
concentration in vapor constituent-
Fv phase unitless specific (% for metals
Unitized yearly average
air concentration from constituent- and
vapor phase pg-s/g-m®| site-specific  |air modeling
Unitized yearly average
t air concentration from constituent- and
particle phase sim’yr | site-specific _|air modeling
Unitized hourly average
air concentration from constituent- and
vapor phase |Jg—slg-m3 site-specific  |air modeling
Unltlzed hourly average
air concentration from constituent- and
Chp par’uc!e phase slmz-yr site-specific  |air modeling

Table A-3.xIsAir
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TABLE A4
CALCULATION OF MEDIA CONCENTRATIONS AT THE LOCATION OF MAXIMUM DRY DEPQOSITION WITHIN THE RESIDENTIAL/AGRICULTURAL ZONE

ASSUMING A SOIL MIXING DEPTH OF 1 CM
Soeil Concentration due to Deposition

Soit Concontration Average gver Exposure Duration
coC Ds D Csp ks Cs {T,<tD)
Lead 1.8 20 23 0.045 66.1
Variable ]|Decryption Units Value
mg
COClkg
Ds Depaosition Term S0il-yr site-specific
time period over which
deposition accurs (time
D period of combustion) yr 20
COC soil loss constant
ks due to all proceses v’ site-specific

Table A-4.xlsSoil



TABLE A4 (CONTINUED)

Highest Annual Av

Table A-4.xisSoil

File No. 23586.00
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orage Soil Concentration
Q Zs BD Fy Vdv Cyv Dywv Dydp Dywp Ds
0.0756 1 1.5 0 3 0 0 0.33 0.017 1.8

[Varable |[Decription Units Value
COC-specific emission

Q rate /s site-specific

75 Soil mixing zone depth cm 1

g soillcm®

BD Soil bulk density sail 1.5 default
Fraction of COC air
concentration in vapor - | constituent-

Fv phase unitless specific  |0% for metals

Vdv Dry deposition velocity cm/s 3
Unitized yearly average conslituent-
air concentration from and sile-

Cyv vapor phase pg-sig-m®|  specific  |air modeling
Unitized yearly average constitueni-
wet deposition from and site-

Dywv vapor phase slmz-yr specific  |air modeling
Unitized yearly average constitluent-
dry deposition from and site-

Dydp particle phase sim®-yr specific  |air modeling
Unitized yearly average constituent-
det deposition from and site-

Dywp particle phase simZ-yr specific  [air modeling




Table A-4.xIsSoil

TABLE A-4 (CONTINUED}

COC Soll Loss Constant

ksg kse ksr ksi ksv ks
0 0 0.037 0.0089 0 0.046
[Variabie Description Units Valug
COC loss constant due
to biotic and abiotic constituent-
ksg degradation yr! specific |-
Default value
because of soil
eroding onto the
COC loss constant due Site and away
kse to soil erosion yr! 0 from the Site
COC loss constant due
kst to runoff yr? Site-specific
constituent-
CCC ioss constant due and Site-
ksl to leaching yr! specific
COC foss due to
Esv volatilization yr'! 0

File No. 23586.00
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Table A-4.xIsSoil

TABLE A-4 (CONTINUED)

COC Loss Constant due to Runoff

——— i

[ T RO sW Zs Kds BD ksr
50 0.2 1 Q00 1.5 0.037
[Variable |[Description Units Value
Average annual surface
runoff from previous
RO areas cmiyr | Site-specific
Soll volumetric water mL water/
sw content cm® soil 0.2 default
Zs Soil mixing zone depth cm 1
Soil-water partition mL water/| constituent-
Kds coefficient g soil specific 900
g soilfcm®
BD Soil bulk density soil 1.5 default

File No. 23586.00
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TABLE A-4 (CONTINUED)

Table A-4.xlsSoll

COC Loss Constant due to Leaching

File No. 23586.00
Page 5 of 14
02/24/2004

P | RO Ev sW Zs BD Kds ksl
102 9.5 51 48 0.2 1 1.5 S00 0.0089
[Varizble |Description Units Value
] average annual 180610 108 - local
P precipitation cmfyr 164.19 conditions
I Average annual irrigation | cmiyr 1o 100
Average annual surface
runoff from previous
RO areas cmiyr Site-specific
Average annual 48 - local
Ev evapotranspiration cmiyr 35 to 100  Jconditions
Soil volumetric water mL water/
SW content cm?® sl 0.2 default
Zs Sail mixing zone depth cm 1
g soilicm®
BD Soil bulk density s0il 1.5 default
oil-water partiton mL water/| consfituent-
"de coefficient g soil specific {900
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TABLE A-4 (CONTINUED)
Aboveground Produce Concentration due to Direct Deposition
Q Fv Dydp Fw f)ywp ﬁp kp Tp Yp Pd
0.07586 0 0.33 0.6 0.017 0.38 18 0.16 22 0
Variable |Description Units Value
Q COC-specific emission rate gls site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase| unitless specific  [0% for metals
Unitized yearly average dry constituent-
deposition from particle and site-
Dydp phase sim®yr specific  |air modeling
Unitized yearly average det constituent-
deposition from particle and site-
Dywp phase sim?-yr specific  |air modeling
Interception fraction of the
Rp edible portion of plant unitless 0.39 default
Fraction of COC wet
deposition that adheres to value for cations
Fw plant surfaces unitless 06 and most organics
kp Llant surface loss coefficient yr' 18 recommended
Length of plant exposure to
deposition per harvest of
Tp edible portion of plant yr-1 0.164 recommended
Yield or standing crop recommended
biomass of the edible portion value for above
Yp of the plant (productivity) kg DW/m? 2.24 ground produce

Table A-4.x1sProduce



TABLE A-4 (CONTINUED)

Table A-4 xIsProduce

Aboveground Produce Concentration Due to Air-to-Plant Transfer

File No. 23586.00
Page 7 of 14
02/24/2004

| Q Fv Cyv Bvgg VGag a Pv
0.0756 0 ¢ 0 1 1200 0
|_|Variabie [Decription Units Value
Q [COC-specific emission rate gls site-specific
Fraction of COC air conslituent-
Fv concentration in vapor phase| unitless specific  [0% for metals
Unitized yearly average air constituent-
concentration from vapor and site-
ug-sig-m’> | specific |air modeling
factor for aboveground constituent-
Bvag produce unitless specific |0 for metals
Empirical correclion facior consiituent-
Vag for aboveground produce unifless specific  |.-
density of air g/m” 1200




Table A-4.xIsProduce

TABLE A-4 (CONTINUED)

Aboveground Produce Concentration due to Root Uptake

Cs Bl'ag ﬁrag
66 1.36E-02 8.99E-01
[ Variable Decription Units Value
consituent-
Average soil concentration | mg COC/kg| and site-
Cs over exposure duration solil specific
Flani=soit bioconcentration
factor for aboveground constituent-
Brag produce unitiess specific 1.36E-02

File No. 23586.00
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TABLE A4 (CONTINUED)

Belowground Produce Cencentration due fo Root Uptake

Cs Brrootveg VGmotveg Prbg
66 9.00E-03 1 5.95E-01
Variable Decription- Units Value
consituent-
Average soil concentration | mg COC/kg| and site-
Cs over exposure duration soil specific
rlant-soil bioconcentration
factor for belowground constituent-
Blrootveg produce unitless specific 9.00E-03
Empirical correction Tactor
VGioatveg || for belowground produce unitless 0.1or1 1

File No. 23586.00
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TABLE A-4 (CONTINUED)
Forage and Silage Concentration due to Direct Deposition
Pd {mg COCJ
Q Fv Dydp Fw Dywp Yp kg DW)
0.0756 0 0.3317 0.6 0.0167 2.24 0.24
[Variable  |Descniption Units Value ]
Q COC-specific emission rate gis site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase|  unitless specific 0% for metals
Unitized yearly average dry constituent-
depaosition from particle and site-
Dydp phase s/tmP-yr specific |air modeling
Unitized yearly average det constituent-
deposition from particle and site-
Dywp phase sf’-yr specific _|air modeling
Interception fraction of the ‘
Rp edible portion of plant unitless 0.39 default
Fraction of COC wet
[deposition that adheres to value for cations and mosﬁ
Fw plant surfaces unifless 0.6 organics
ki Pilant surface loss coefficient yr‘1 18 recommended
Length of plant exposure to
deposition per harvest of
Tp edible portion of plant yr-1 0.164 recommended
Yield or standing crop
biomass of the edible portion recommended value for
Yp of the piant {productivity) kg DW/m? 2.24 above ground produce

Table A-4.xisMeat
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TABLE A-4 (CONTINUED}
Eorage and Silage Concentrations Due to Air-to-Plant Transfer
Q Fv Cyv BVromge Vgag a Pv
0.0756 0 0 0 1 1200 0
|_|Var]able [Description Units Value
[& COC-specific emission rate gls site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase|  unitiess specific 0% for metals
Unitized yearly average air constituent-
concentration from vapor and site-
Cyv phase pg-sig-me specific__|air modeling
COC air-to-plant biofranster
factor for aboveground constituent-
BViarage produce unitless specific |0 for metals
mpiricai correction Tactor constituent-
Vag far aboveground produce unitiess specific  |.-
a density of air g/m” 1200

Table A-4 xIsMeat




Table A-4.xIsMeat

TABLE A-4 (CONTINUED)

Forage and Silage Concentrations due to Root Uptake

File No. 23586.00
Page 12 of 14
02/24/2004

Cs Br\‘omga Pr
66.08517 4.50E-02 2.97E+00
Variable Description Units Value
consituent-
Average soil concentration | mg COC/kg and site-
Cs over exposure duration s0il specific
PTant- {[s]
factor for aboveground constituent-
Brigrge produce unitless specific 4. 50E-02




[—

TABLE A-4 (CONTINUED)
Beef Concentration due to Plant and Soil Ingestion
F Qp P Qs Cs Bs Bapeer MF Apeer
forage 1 8.8 3.21
silage 1 25 3.21 0.5 66 1 3.00E-04 1 0.02
grain 1 0.48 1.14
Variable Description Units Value
Fration of plant type grown assumed unless site~
on contaminated soil and specific information is
F ingested by the animal unitless 1 available
Quantity of plant type
ingested by the animal per kg DW Site- and
Qp day plant/day 1 plant-specific
constituent-
Concetration of COC in plant site- and plant]
P type ingested by the animal | mg/kg DW specific
Quantity of soil ingested by
Qs the animal kg/day 0.5 recommended
consituent-
Average soil concentration | mg COCrkg and site-
Cs over exposure duration $0il specific
Bs Soil bivavailahility factor unitiess 1 recommended
day/kg FW | consiituent-
Bapeer Biotransfer factor for beef tissue specific 3.00E-04
constituent-
MF Metabolism factor unitiess specific 1

Table A-4.xIsMeat
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TABLE A-4 (CONTINUED)
Air Concentration
Q Fv Cyv Cyp I Ca
0.0756 0 0 0.522 ‘I 0.039
Q Fv Chv Chp | Cacute
0.0756 0 0 0.522 “ 0.039
Variable [[Decription Units Value |
COC-specific emission
Q rate gls site-specific
Fraction of COC air
cancentration in vapor canstituent-
IFv phase unitless specific 0% for metals
Unitized yearly average
air concentration from constituent- and
Cyv vapor phase pg-s/g-m® site-specific  |air modeling
Unitized yearly average
air concentration from constituent- and
Cyp particle phase slmz-yr site-specific  |air modeling
Unitized hourly average
air concentration from constituent- and
Chv vapor phase ug—sz’g-m3 site-specific  |air modeling
Unitized hourly average
air concentration from constituent- and
Chp lparticle phase s/m?-yr site-specific_|air modeling

Table A-4.xIsAir



TABLE A-5

CALCULATION OF MEDIA CONCENTRATIONS AT THE LOCATION OF MAXIMUM DRY DEPOSITION WITHIN THE RESIDENTIAL/AGRICULTRURAL ZONE

ASSUMING A SOIL MIXING DEPTH OF 20 CM

Soil Concentration due to Depositign

File No. 23586.00

Soil Concentration Average over Exposure Duration
coc Ds tD Csyp ks Cs (Tp<tD)
Lead 0.088 20 1.7 0.0023 53.8
rFVariable Decryption Units Value
mg
COC/kg
Ds Deposition Term soil-yr | site-specific
time period over which
deposition eccurs (time
tD periad of combustion) yr 20
COC soil loss constant
ks due to all proceses yr! site-specific

Table A-5.xlIsSoil




TABLE A-5 (CONTINUED)
Highest Annual Average Soil Concentration
Q Zs BD Fv Vdy Cyv Dywv Dydp Dywp Ds
0.0756 20 1.5 0 3 0 0 0.33 0.017 (.088
[Variable |Decription Units Value
COC-specific emission _
Q [lrate als site-specific
IZs Soll mixing Zzone depth cm 20
g soiliem®
BD Soil hulk density soil 1.5 default
Fraction of COC air
concentration in vapor constituent-
Fv phase unitless specific  |0% for metals
Vv Dry deposition velocity cm/'s 3
Unitized yearly average constituent-
air concentration from and site-
Cyv vapor phase pg-sig-m®{  specific _|air modeling
Unitized yearly average conslituent-
wet deposition from and site-
Dywy vapor phase slmz-yr specific  |air modeling
Unitized yearly average constituent-
dry deposition from and site-
Dydp particle phase simP-yt specific  |air modeling
nitized yearly average constituent-
det deposition from and site-
Dywp particie phase sim-yr specific |air modeling

Table A-5.xIsSail
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Table A-5.xlIsSoil

TABLE A-5 (CONTINUED)

COC Soil Loss Constant

ksg kse ksr ksl ksv ks
0 0 0.0019 0.00045 0 0.0023
[Variable |[Description Units Valus
COC loss constant due
to biotic and abiotic constituent-
ksg degradation yr! specific |-
Defauit value
because of soi
eroding onto the
COC loss constant due Site and away
kse to soil erosion yr? 0 from the Sile
COC loss constant due .
ksr to runoff w’ Site-specific
constituent-
COC loss constant due and Site-
lks! to leaching yr! specific
COC loss due to
| ksv velatilization yr' 0

File No. 23586.00
Page 3 of 14
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Table A-5.xIsSoil

TABLE A-5 (CONTINUED)

COC Loss Constant due to Runoff

RO swW Zs Kds BD ksr
50 0.2 20 800 1.5 0.0019
[Variable Description Units Value
|Average annual surface
runoff from previous
RO areas cm/yr Site-specific
Soil volumetric walter mL water/
sW content cm® soil 0.2 default
Zs Soil mixing zone depth cm 20
Soil-water partition mi water/| constituent-
Kds coefficient g soit specific | 900
g soilicm®
BD Soil bulk density soil 1.5 default

File No. 23586.00
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TABLE A-5 (CONTINUED)

Table A-5.xlsSoll

J— [

COC Loss Constant due to Leaching

File No. 23586.00
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P i RO Ev SW Zs BD Kds ksl
102 9.5 51 48 0.2 20 1.5 9.00E+02 || 0.00045
[Variable |Description Units Value
" average annual 1806t [102-local
P ‘precipitation cmiyr 164.19 conditions
| Average annual irigation | cmifyr 1t 100
Average annual surface
runoff from previous
RO areas cm/lyr Site-specific
Average annual 48 - local
Ev evapotranspiration cmiyr 3510 100 |Jconditions
Soil volumetric water mL water/
sw content em® soil 0.2 default
Zs Soil mixing zone depth cm 20
g soil/cm®
BD Soil bulk density soil 1.5 default
ofl-water partition mL water/[ constituent-
"de coeificient g soil specific a0
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TABLE A-5 {CONTINUED)
Abovearound Produce Concentration due to Direct Deposition
Q Fv Dydp Fw Bywp Rp kp Tp Yp Pd_
0.0756 0 0.33 0.6 0.017 0.39 18 0.16 2.2 0
Variable [Description Units Value
Q CQOC-specific emission rate gls site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase| unitless specific  [0% for metals
Unitized yearly average dry constituent-
deposition from particle and site-
Dydp phase s/me-yr specific  |air modeling
Unitized yearly average det constituent-
deposition from particle and site-
Dywp phase sim®-yr specific |air modeling
Interception fraction of the
Rp edible portion of plant unitless 0.39 default
Fraction of COC wet
deposition that adheres to value for cations
Fw plant surfaces unitless 0.6 and most organics
kp Plant surface loss coefficient yr! 18 recommended
Length of plant exposure to '
deposition per harvest of
Tp edible portion of plant yr-1 0.164 [recommended
Yield or standing crop recommended
biomass of the edible portion value for above
Yp of the plant (productivity) kg DW/m? 2.24  |ground produce

Table A-5.xIsProduce
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TABLE A-5 (CONTINUED)

Aboveground Produce Concentration Due to Air-to-Plant Transfer

G Fv Cyv BVag Vgag a Pv
0.0756 0 0 0 1 1200 o
Variable ||Decription Units Value
Q COC-specific emission rate gfs site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase| unitless specific |0% for metals
Unitized yearly average air consfituent-
concentration from vapor and site-
Cyv phase pg-sfg-m* specific |air modeling
COUC air-to-plant biotransfer
factor for aboveground constituent-
Bvag produce unitless specific |0 for metals
Empirical correction Taclor constituent-
Vag for aboveground produce unitless specific .-
a density of air g/m” 1200

Table A-5.xIsProduce



Table A-5.xIsProduce

TABLE A-5 (CONTINUED)

Aboveground Produce Concentration due to Root Uptake

Cs Bryg Prag
53.8 1.36E-02 7.31E-01
Variable Decription Units Value
consituent-
Average soil concentration | mg COC/kg| and site-
Cs over exposure duration soil specific
PTant-soil bloconcentraton
factor for aboveground constituent-
Brag produce unitless specific 1.36E-02

File No. 23586.00
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TABLE A-5 (CONTINUED)

Belowaround Produce Concentration due to Root Uptake

Cs Br, roctveg VGrootveg prbg
53.8 9.00E-03 1 4. 84E-01
Variable Decription Units Value
consituent-
Average soil concentration [ mg COC/kg| and site-
Cs over exposure duration soil specific
Plant-soil bioconceniration
factor for belowground constituent-
Brrootveg produce unitless specific 9.00E-03
Empirical correction faclor
VGioonveg || for belowground produce unitless 0.10r1 1

File No. 23586.00
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TABLE A-5 (CONTINUED)
Forage and Silage Concentration due to Direct Deposition
mg
Q Fv Dydp Fw Dywp Rp kp Tp Yp kg DW)
0.0756 0 0.33 06 0.7 0.29 18 0.16 2.2 0.24
[]Variable [Description Units Value
Q COC-specific emission rate g’s site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase unitless specific  |0% for metals
Unitized yearly average dry constituent-
depositicn from particle and site-
Dyd phase sim2-yr specific  |air modeling
Unitized yearly average det constituent-
deposition from particle and site-
Dywp phase sim?-yr specific _|air modeling
Interception fraction of the
Rp edible portion of plant unitless 0.39 default
Fraction of COC wet
deposition that adheres to value for cations and
Fw plant surfaces unitless 0.6 most organics
kp Plant surface loss coefficient yr 18 recommended
Length of plant exposure to
deposition per harvest of
Tp edible portion of plant yr-1 0.164 recommended
Yield or standing crop .
biomass of the edible portion recommended value for
Yp of the plant (produciivity) kg DW/m? 2.24 above ground produce



Table A-b.xIsMeat

TABLE A-5 (CONTINUED)

Forage and Silage Concentrations Due to Air-to-Plant Transfer

Q Fv Cyv BViorage Vg a Pv
0.0756 0 0 0 1 1200 0
Variable |[Description Units Value
Q }ICOC-specific emission rate a/s site-specific
Fraction of COC air constituent-
Fv concentration in vapor phase| unitless specific  {0% for metals
Unitized yearly average air constituent-
concentration from vapor ) and site-
Cyv ohase ug-sig-m° specific  |air modeling
QG air-to-plant biotransfer
factor for aboveground constituent-
BViorage produce unitless specific |0 for metals
’Empmcal correction facior constiuent-
V3sg for aboveground produce unitiess specific |-
a density of air g/m” 1200

File No. 23586.00
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Table A-5.xlsMeat

TABLE A-5 {CONTINUED)

Forage and Silage Concentrations due to Root Uptake

Cs Brforage Pr
53.77246 4.50E-02 24
Variable Description Units Value
consituent-
Average soil concentration | mg COC/kg and site-
Cs over exposure duration S0il specific
PTani-s0il DIGConcentration
factor for aboveground constituent-
Briorage produce unitless specific 4.50E-02
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TABLE A-5 (CONTINUED)
Beef Concentration due to Plant and Soil Ingestion
F Qp P Qs Cs Bs Bapeer MF Apeet
forage 1 8.8 2.66
silage 1 25 2.66 0.5 54 1 3.00E-04 1 0.02
grain 1 048 0.97
Variable Descripiion Units Value ]
Fration of plant type grown assumed unless site-
on contaminated soil and specific information is
F ingested by the animal unitless 1 available
Quantity of plant type
ingested by the animal per kg DW Site- and
Qp day plant/day | plant-specific
constituent-
Concetration of COC in plant site- and
P type ingested by the animal [ mg/kg DW | plant specific
Quanfity of soil ingested by
Qs the animal kg/day 0.5 recommended
consituent-
Average soil concentration | mg COCrkg and site-
Cs over exposure duration soil specific
Bs Soil bioavalilability factor unitless 1 recommended
day/kg FW | constituent-
Bay. || Blotransfer factor for beef fissue specific 3.00E-04
constituent-
MF Metabolism factor unitless specific 1

Table A-5.xIsMeat
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TABLE A-5 (CONTINUED)
Air Concentration
Q Fv Cyv Cyp Ca
0.0756 0 0 0.522 0.039
Q Fv Chv Chp | Cacute
0.0756 0 0 0.522 0.039
[Variable Decription Units Value
COC-specific emission
Q rate _ g/s site-specific
Fraction of COC air
concentration in vapor constituent-
ilFv {phase unitless specific 0% for metals
Unitized yearly average
air concentration from constituent- and
Cyv vapor phase pg-sig-m’|  site-specific  |air modeling
Unitized yearly average
air cencentration from constituent- and
Cyp particle phase sim*-yr site-specific |air modeling
Unitized hourly average
air concentration from constituent- and
Chv vapor phase ug-s/g-m>|  site-specific  |air modeling
Unitized hourly average
air concentration from constituent- and
[Chp particle phase sim-yr site-specific _ |air modeling

Table A-5.xIsAir



